MicroFab Technologies, Inc.
Customer & Collaborator Publications

These paperseither illustrate the use of MicroFab equipment or intellectual property; or
provide the scientific basis for the development or use of MicroFab equipment or
intellectual property.

Biomedical

1.

10.

Cook CC, Wang T, Derby B. Inkjet delivery of glucose oxidase. Chem Commun (Camb).
(2010) May 20.

Cooper GM, Miller ED, Decesare GE, Usas A, LensieEL, Bykowski MR, Huard J, WeissLE,
Losee JE, Campbell PG. Inkjet-based biopatterning of bone morphogenetic protein-2 to
gpatialy control calvarial bone formation. Tissue Eng Part A. (2010) May;16(5):1749-59.

Hasenbank M S, Edwards T, Fu E, Garzon R, Kosar TF, Look M, Mashadi-Hossein A, Y ager P.
Demonstration of multi-analyte patterning using piezoel ectric inkjet printing of multiplelayers.
Anal Chim Acta. 2008 Mar 17;611(1):80-8.

Rachel E. Saunders, Julie E. Gough, Brian Derby Delivery of human fibroblast cells by
piezoel ectric drop-on-demand inkjet printing, Biomaterials. (2008) 29:193-203.

Phillippi JA, Miller E, Weiss L, Huard J, Waggoner A, Campbell P. Microenvironments
engineered by inkjet bioprinting spatially direct adult stem cellstoward muscle- and bone-like
subpopulations. Stem Cells. 2008 Jan;26(1):127-34.

Allen E. Haddrell, Stephen F. van Eeden, George R. Agnes,“Dose-response studiesinvolving
controlled deposition of less than 100 particles generated and levitated in an ac trap onto lung
cells, in vitro, and quantitation of ICAM-1 differential expression,” Toxicology in Vitro 20
(2006) 1030-10309.

Miller ED, Fisher GW, WeissLE, Walker LM, Campbell PG. Dose-dependent cell growthin
response to concentration modulated patterns of FGF-2 printed on fibrin. Biomaterials. 2006
Apr;27(10):2213-21.

Eleghasm N.M., Haddrell A.E, Van Eeden S., Agnes G.R. (2006) The preparation of <100
particles per trial having the same molefraction of 12 inorganic compoundsat diametersof 6.8,
3.8,0r 2.6m followed by their deposition onto human lung cells (A549) with measurement of
the relative downstream differential expression of ICAM-1. International Journal of Mass
Spectrometry. 258:134-141.

P.G. Campbell, ,E.D. Miller, GW. Fisher, L.M. Walker, L.E. Weiss, “Engineered spatid
patterns of FGF-2 immobilized on fibrin direct cell organization,” Biomaterials, 2005, val. 26,
no33, pp. 6762-6770.

J.D. Fowlkes, et a. “Tailored transport though vertically aligned carbon nanofiber membranes,”
Nanotachnology, 16 (2005) 3101-3109.

MicroFab Technologies, Inc. 1 June 9, 2010



11.

12.

13.

14.

15.

16.

17.
18.

N.E. Sanjanaand S.B. Fuller, “A fast flexibleink-jet printing method for patterning dissociated
neuronsin culture,” J. of Neuroscience Methods, 136 (2004) 151-163.

H-Y Ko, J. Park, H. Shin, and J. Moon, “Rapid Self-Assembly of Monodispersed Colloida
Spheresin an Ink-Jet Printed Droplet,” Chem. Mater. 16, pp. 4212-4215, 2004.

D. Verlee, P. Tarcha, K. Cromack, R. Quint, Richard, "Method of loading beneficial agenttoa
prosthesis by fluid-jet application,” USP Application 20040202773, October 14, 2004.

P.J. Tarcha, D. VerLee, H.-W. Hui, J. Setesak, K Andelin, Ann Shows, D. Wallace, D.
Radulescu, and B.V. Antohe, “Drug Loading of Stentswith Ink-Jet Technology,” Proceedings,
Biolnterface 2004, Surfacesin Biomaterials Annual Symposiumand Exhibition, October 27-29
2004, Batimore, MD, USA.

D.S. Hunter, “Method and Apparatus for Loading a Beneficial Agent into an Expandable
Medical Device,” USP Application 20040127976, July 1, 2004.

C.E. Schmidt and J.B. Leach, “Neural Tissue Engineeringing: Strategies for Repair and
Regeneration,” Annu. Rev. Biomed. Eng. 2003. 5:293-347.

A. Shekalim and A.Shmulewitz, “Stent Coating Device,” USP 6,645,547, Nov. 11, 2003.

J. Duff, "Chemical Printing: High Throughput Peptide Mass Fingerprinting Analysis from
Protein Arrays Immobilised on Membranes," Poster The Association of Biomolecular Resource
Facilities (ABRF), March 12, 2002.

Photonics & Energy

1. ParkJ, MoonJ, ShinH, Wang D, Park M. Direct-writefabrication of colloida photonic crystal
microarrays by ink-jet printing. J Colloid Interface Sci. (2006) Jun 15;298(2):713-9.

2. T. Rivkin, C. Curtis, A. Miedaner, J. Perkins, J. Alleman, and D. Ginley, “Direct Write
Processing For Photovoltaic Cells,” Proceedings, 12th Workshop on Crystalline Slicon Solar
Cell Materials and Processeses, August 2002.

3. M.Hibbs-Brenner, "VCSELSs expand communications potential,” Photonics Spectra, vol. 37
no.1, Jan. 2003, pp.100-101.

4. Y. Liu, "Heterogeneous integration of OE arrays with Si electronics and microoptics," |[EEE
Transactions on Advanced Packaging, vol. 25 no.1, Feb. 2002, pp.43-49.

5. “Development of Direct Write Ink Jet for Deposition of Silver Contacts,” Lee Smith,
Department of Energy - Energy Research Undergraduate Laboratory Fellowship Program,
University of California, Santa Cruz, National Renewable Energy Laboratory, Golden,
Colorado, July 26, 2001.

Electronics

1. Magdass S, Grouchko M, Berezin O, Kamyshny A. Triggering the Sintering of Silver
Nanoparticles at Room Temperature ACSNano. (2010) Apr 27;4(4):1943-8.

2. M.H. Tsai, W.S. Hwang, H.H. Chou and P.H. Hsieh, “Effects of pulse voltage on inkjet

printing of a silver nanopowder suspension,” Nanotechnology 19 (2008) 335304 (9pp),
doi:10.1088/0957-4484/19/33/335304.

MicroFab Technologies, Inc. 2 June 9, 2010


http://www.nrel.gov/docs/fy02osti/35651.pdf
http://www.nrel.gov/docs/fy02osti/35651.pdf

10.

11.

12.

13.

14.

15.

Soltman D., Subramanian V. “Inkjet-printed line morphol ogies and temperature control of the
coffee ring effect,”Langmuir 2008, 24, 2224-2231...

Seung H Ko, Heng Pan, Costas P Grigoropoul os, Christine K Luscombe, Jean MJ Frechet and
Dimos Poulikakos “All-inkjet-printed flexible e ectroni csfabrication on apolymer substrate by
low-temperature high-resolution selective laser sintering of metal nanoparticles,”
Nanotechnology 18 (2007) 345202 (8pp) doi:10.1088/0957-4484/18/34/345202

Bong Kyun Park, Dongjo Kim, Sunho Jeong, Jooho Moon, “Direct writing of copper
conductive patterns by ink-jet printing,” Proceedings of Symposium | on Thin Filmsfor Large
Area Electronics EMRS 2007 Conference - EMRS 2006 - Symposium J, Thin Solid Films
Volume 515, Issue 19, 16 July 2007, Pages 7706-7711. doi:10.1016/j.tsf.2006.11.142

Paul C. Chang, Steven E. Molesa, Amanda R. Murphy, Jean M. J. Frechet, and Vivek
Subramanian, “Inkjetted Crystalline Single Monolayer Oligothiophene OTFTs,” IEEE
Transactions on Electron Devices, Vol. 53, No. 4, April 2006.

Dongjo Kim, Sunho Jeong, Jooho Moon, Kyungtae Kang, “Ink-Jet Printing of Silver
Conductive Tracks on Flexible Substrates,” Mol. Cryst. Liq. Cryst., Vol. 459, pp.
45/[337]-55/[347], 2006. ISSN: 1542-1406 print /1563-5287 online, DOI: 10.1080
/15421400600930458

D. Kim and J. Moon,“Highly Conductive Ink Jet Printed Films of Nanosilver Particles for
Printable Electronics,” Electrochem. Solid-Sate Lett., Volume 8, Issue 11, pp. J30-J33 (2005).

C. Curtis, T. Kaydanova, M. Van Hest, A. Miedaner, E. Garnett, and D. Ginley, “Ink-Jet
Printed Metals and Conducting Polymers,” Proc. Digital Fabrication, Batimore, MD,
September, 2005.

E.A.Howell, C.M. Megaridis, and M. McNallan, “Dynamic Surface Tens on M easurements of
Molten Sn/Pb Solder Using Oscillating Slender Elliptical Jets,” Int. J. Heat and Fluid Flow 25
(2004) 91-102.

Alex Martinson, “Synthesis of Single Phase SrCu202 from Liquid Precursors,” Biological &
Journal of Young Investigators, Volume Ten, .Issue 3, March 2004.

J. Chung, N.R. Bieri, S. Ko, C.P. Grigoropoulos, D. Poulikakos, “In-tandem deposition and
sintering of printed gold nanoparticle inks induced by continuous Gaussian laser irradiation,”
Appl. Phys. A 79, 1259-1261 (2004).

N.R. Bieri, J. Chung, S.E. Haferl, D. Poulikakos, and C.P. Grigoropoul osa, “Microstructuring
by printing and laser curing of nanoparticle solutions,” Applied PhysicsLetters, Vol. 84, no. 5,
February 2, 2004.

P. Smith, A. Dearden, D-Y. Shin, N. Reis, J. Stringer, B. Derby and P. O’'Brien, “Inkjet Printing
of Conductive Silver Tracks”, Micropackaging Days 2004 of CREM S|, STUniversity, Fuvean,
France (September, 2004).

P. Smith, A. Dearden, D-Y. Shin, N. Reis, J. Striger, B. Derby and P. O’'Brien, “Inkjet Printing
of Conductive Silver Tracks’, Presented at Internationa Workshop on Inkjet Printing of
Functional Polymers and Materials, EidnhovenUniversity of Technology, NL (June, 2004).

MicroFab Technologies, Inc. 3 June 9, 2010



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

A. Dearden, P. Smith, D-Y. Shin, B. Derby and P. O’'Brien, “Production of silver nanoparticles
and subsequent formulation of an ink for usein DOD inkjet printing”, Presented at the MRS
Spring Meeting, San Francisco, USA (2004).

P. Smith, A. Dearden, D-Y. Shin, B. Derby and P. O’'Brien, “Inkjet printing of conductivesilver
tracks”, Presented at the MRS Spring Meeting, San Francisco, USA (2004).

S. Haferl, D. Poulikakos " Experimental investigation of thetransient impact fluid dynamicsand
solidification of a molten microdroplet pile-up," International Journal of Heat and Mass
Transfer 46 (2003) 535-550.

J. Chung, S. Ko, N.R. Bieri, C.P. Grigoropoulosand D. Poulikakos, Functionalized laser curing
of gold nanoparticle inks, 2003 ASME International Mechanical Engineering Congress and
Exposition IMECE2003-41650, November, 2003.

"Inkjetted Passive Components on Plastic Substrate for RFID", D. Redinger, R. Farshchi, and
V. Subramanian, 2003 |EEE Device Research Conference Conference Digest, pp. 187-188,
2003.

"High-quality inkjet-printed multilevel interconnects and inductive components on plastic for
ultra-low-cost RFID applications’, S. Molesa, D. Redinger, D. Huang, and V. Subramanian,
Proceedings of the Materials Research Society Spring 2003 meeting, SymposiumH: Flexible
Electronics--Materialsand Device Technol ogy, Editors. Norbert Fruehauf, Babu R. Chalamala,
Bruce E. Gnade, Jin Jang, MRS Proceedings Volume 769, H8.3, 2003.

J. B. Szczech, C. M. Megaridis, D. R. Gamota and J. Zhang, "Fine-Line Conductor
Manufacturing Using Advanced Drop-On-Demand PZT Printing Technology,” IEEE
Transactions on Electronics Packaging Manufacturing 25, 26-33, 2002.

C. Curtis, T. Rivkin, A. Miedaner, J. Alleman, J. Perkins, L. Smith, and D. Ginley“
Metallizations by Direct-Write Inkjet Printing,” NREL/CP-520-31020, October 2001.
[www.nrel .gov/docs/fy020sti/31020.pdf]

P.A. Sandborn, “The Economics of Embedded Passives,” in The Integrated Passive
Component Technology, |EEE Press, 2002.

R. Snogren, “Embedded Passives: the Next Revolution,” PC Fab, Nov. 2002.

Area Array Interconnection Handbook, K.J. Puttlitz and P.A. Totta Eds., Kluwer Academic
Publishers, 2002.

S. Haferl, V. Butty, D. Poulikakos, J. Giannakouros, K. Boomsma, C. M. Megaridisand V.
Nayagam, "Freezing Dynamics of Molten Solder Droplets Impacting onto Flat Substratesin
Reduced Gravity," International J. Heat Mass Transfer 44, 3513-3528, 2001.

G. Bédlizia "Measurements of dynamic surface tension of liquid solder using capillary
instability of jets," Master Thesis for MSME the University of Illinois Chicago, 2001.

B. Xiong, C. M. Megaridis, D. Poulikakos and H. Hoang, "An Investigation of Key Factors
Affecting Solder Microdroplet Deposition,” ASME J. Heat Transfer 120, 259-270, 1998.

MicroFab Technologies, Inc. 4 June 9, 2010



30. Sunho Jeong, Dongjo Kim, and Jooho Moon, Ink-Jet-Printed Organic—Inorganic Hybrid

Dielectrics for Organic Thin-Film Transistors, J. Phys. Chem. C, 2008, 112 (14), pp 5245—
5249.

Rapid Prototyping

1.

Sheng Chang, Daniel Attinger, Fu-Pen Chiang, Yong Zhao, Ranjana C. Patel, “SIEM
measurements of ultimate tensile strength and tensile modul us of jetted, UV -cured epoxy resin
microsamples,” Rapid Prototyping Journal, Jul 2004, V. 10, Issue: 3. Pp. 193-199

Dong-Youn Shin, Paul Grassia, Brian Derby "Oscillatory limited compressible fluid flow
induced by the radia motion of a thick-walled piezoelectric tube’, The Journal of the
Acoustical Society of America -- September 2003 -- Volume 114, Issue 3, pp. 1314-1321.

P. Cavert, Y. Yoshioka, G.E. Jabbour, "Inkjet Printing of Biopolymers, Conductors and
Dielectrics," Abstracts of Papers of the American Chemical Society 224, 008-MTLS (2002).

Y. Yoshioka, G. Jabbour, P. Calvert, "Multilayer Inkjet Printing of Materials," Proceedings of
SPIE 4809, 164-169 (2002).

P. Calvert, “Inkjet Printing for Materials and Devices’, Chem. Mater. 13, 3299 3305 (2001).

N. Reis, D-Y. Shin and B. Derby, “Modelling Flow and Droplet Formation in Piezoelectric
Driven Jets’. Presented at the 2nd Workshop on Materials Opportunities in Layered
Manufacturing Technologies, Manchester, UK (2001).

N. Reis, D-Y. Shin, C. Ainsley, and B. Derby, “Drop-On-Demand Printing Using Particul ate
Suspensions”. Presented at the 103rd American Ceramic Society Meeting, Indianapolis, USA
(2001).

D. Attinger and D. Poulikakos, “Melting and Resolidification of a Substrate Caused by Molten
Microdroplet Impact,” Journal of Heat Transfer December 2001, Vol. 123,pp. 1110-1122.

D. Attinger, Z. Zhao, and D. Poulikakos, “An Experimental Study of Molten Microdroplet
Surface Deposition and Solidification: Transient Behavior and Wetting Angle Dynamics,”
Journal of Heat Transfer, August 2000, Volume 122, Issue 3, pp. 544-556.

Polymers

1.

Desheng Xu, Veronica Sanchez-Romaguera, Silvia Barbosa, Will Travis, Jos de Wit, Paul
Swanb and Stephen George 'Y eates, “Inkjet printing of polymer solutions and therole of chain
entanglement,” J. Mater. Chem., 2007, 17, 4902-4907.

E. Garnett, D. Ginley, “Electrical and Morphologica Propertiesof Inkjet Printed PEDOT/PSS
Films,” U.S. Department of Energy Journal of Undergraduate Research, 2006
http://www.scied.science.doe.gov/scied/JUR_v5/PDFEs/garnett.pdf.

B.-J. DeGans, P.C. Duineveld, and U.S. Schubert, “Inkjet Printing of Polymers. Sate of the Art
and Future Developments,” Adv. Mater. 2004, 16, No. 3, February 3.

B-J. de Gans, U.S. Schubert, “Inkjet Printing of Polymer Micro-Arrays and Libraries:
Instrumentation, Requirements, and Perspectives,” Macromol. Rapid Commun. 24, 659-666
(No. 11, 2003).

MicroFab Technologies, Inc. 5 June 9, 2010



5.

Dong-Y oun Shin, Paul Grassia, and Brian Derby "Analysis of Drop-On-Demand Ink Jet Print
Head for Rapid Prototyping,” MRS Proceedings Volume 698 Q4.5, Editors. Douglas B.
Chrisey, Stephen C. Danforth, 2001.

MEMS & Sensors

1.

10.

11.

Patel S.V., Hobson S.T., Cemalovic S., MIsnaT.E. (2008) Detection of methyl salicylateusing
polymer-filled chemicapacitors. Talanta 76:872—-877

Bedair, S.S. & Fedder, G.K. (2008), Controlled Pico-Gram Material Placement on Suspended
Structures Using Solution Wicking; Solid-State Sensors, Actuators, and Microsystems
Workshop Hilton Head Island, SC USA, 272-275. ISBN 0-9640024-7-7

Fedder, G.K.; Barkand D.T.; Bedair, S.S. et a (2008), Jetted Nanoparticle Chemical Sensor
Circuits forRespirator End-of-Service-Life Detection; Abstracts of the 12th Internationa
Meeting on Chemical Sensors, Columbus OH USA.

R.S.Pai, R.A. McGill, D.L. Simonson, B.A. Higgins, E.J. Houser, J.L. Stepnowski, M.R.
Papantonakis, V. Nguyen, S.V. Stepnowski, M.T. Rake, T.H. Stievater, W.S. Rabinovich, N.
A. Papanicolau, R. Bass, " Sorbent Coatings and Processing Techniques for Trace Analysis of
Hazardous Materials in Micro/Nano Sensors’, Proceedings of the 17th Biennial IEEE
University Government Industry Micro-Nano Symposium, July 13-16, 2008, Louisville, KY.

Bo Li, Suresh Santhanam, Lawrence Schultz, Malika Jeffries-EL , MihaelaC. lovu, Genevieve
Sauve, Jessica Cooper, Rui Zhang, Joseph C. Revelli, Aaron G. Kusne, Jay L. Snyder, Tomasz
Kowalewski, Lee E. Weiss, Richard D. McCullough, Gary K. Fedder, David N. Lambeth,
“Inkjet printed chemical sensor array based on polythiophene conductive polymers,” Sensors
and Actuators B 123 (2007) 651-660,

M.Martin, M.Crain, K. Walsh, R. A. McGill, E. Houser, J. Stepnowski, S. Stepnowski, H. Wu,
S. Ross, "Microfabricated vapor preconcentrator for portable ion mobility spectroscopy”,
Sensors and Actuators B: Chemical Volume 126, Issue 2, October 2007, Pages 447-454.

R. A. McGill, S. V. Stepnowski, E. J. Houser, D. Simonson, V. Nguyen, J. L. Stepnowski, H.
Mentzer, M. Rake, M. Martin, K. Walsh, M. Crain, J. Aebersold, S. Ross, “CASPAR, A
Microfabricated Preconcentrator for Enhanced Detection of Chemical Agentsand Explosives”,
in Proceedings for Eurosensors XX, Goteborg, Sweden, Sep. 17-20, 2006.

Todd E. Mlsna., Sabina Cemalovic, MannaWarburton, Stephen T. Hobson, DebraA. Mlsna,
Sanjay V. Patel“Chemicapacitive microsensors for chemical warfare agent and toxicindustrial
chemical detection,” Sensors and Actuators B 116 (2006) 192-201.

Tuller, H.L. (2005) MEM S-based Thin Film and Resonant Chemical Sensors; in Setter, N.
(ed.); Electroceramic-based MEM S: Fabrication Technology and Applications, Springer, New
York, 3-17.

Dennis L. McCorkle, Robert J. Warmackl, Sanjay V. Patel, Todd Mlsna, Scott R. Hunter,
Thomas L. Ferell, R. Reddy and S.A. Tadigadapa, “Ethanol vapor detection in agueous
environments using micro-capacitors and diel ectric polymers,” Sensorsand Actuator s B, 2005.

“Effects of Carbon Nanotubeson MEM S Structures,” Penn State Annual Research Journal Vol.
[l pp. 129-140 (2004).

MicroFab Technologies, Inc. 6 June 9, 2010



12.

Mlcak, D.; Doppaapaudi, J.; Chan, J.; Tuller, H.L. (2004), MEMS Sensor Arrays for
Explosives and Toxic Chemical Detection; 3rd Microsensors Workshop, ASU Kerr center,
Scottsdate AZ.

Other

1.

10.

11.

12.

Stringer J, Derby B. Formation and Stability of Lines Produced by Inkjet Printing. Langmuir.
(2010) May 18.

Daehwan Jang, Dongjo Kim and Jooho Moon, “Influence of Fluid Physical Propertieson Ink-
Jet Printability” Langmuir, (2009), 25 (5), pp 2629-2635.

Kye-s Kwon, “Methods for detecting air bubble in piezo inkjet dispensers’, Sensors and
Actuators A: Physical, (2009) 153 (1):50-56.

V Bromberg, S. Gawande, Y. Sun, T. Singler. Comprehensive process optimization of inkjet
printed functional materials via experiments and simulation, AV'S 2009 poster presentation.

HY Gan, Xuechuan Shan, T Eriksson, B K Lok and Y C Lam. Reduction of droplet volume by
controlling actuating waveformsin inkjet printing for micro-pattern formation, J. Micromech.
Microeng. (2009) 19:1-8.

Taewoong Lim, Sewoon Han, Jaewon Chung, Jin Taek Chung, Seunghwan Ko, Costas P.
Grigoropoulos, “Experimental study on spreading and evaporation of inkjet printed pico-liter
droplet on a heated substrate,” International Journal of Heat and Mass Transfer 52 (2009)
431-441.

Son 'Y, Kim C, Yang DH, Ahn DJ. Spreading of an inkjet droplet on a solid surface with a
controlled contact angle at low Weber and Reynolds numbers. Langmuir. (2008) Mar
18;24(6):2900-7

Fletcher, Robert A, Brazin, Jacquelyn A., Staymates, Matthew E., Benner, Bruce A. and Gillen
J. Greg. (2008). Fabrication of polymer microsphere particle standards containing trace
explosives using an oil/water emulsion solvent extraction piezoelectric printing process.
Talanta 76, 949-955.

Bubbles in piezo-acoustic inkjet printing. Lohse D, Jeurissen R, De Jong J, Versluis M,
Wijshoff H, Van Den Berg M, Reinten H. J Acoust Soc Am. 2008 May;123(5):3557.

Kamlesh C. Patel and Xiao Dong Chen, “Production of spherical and uniform-sized particles
using alaboratory ink-jet spray dryer,” Asia-Pac. J. Chem. Eng. 2007; 2: 415-430.

Atsushi Matsuo, Ruwan Gallage, Takeshi Fujiwara, TomoakiWatanabe, Masahiro Y oshimura,
On-site fabrication of ceramics films from solution precursors by ink-jet and spray assisted
processes,” J Electroceram (2006) 16:533-536, DOI 10.1007/s10832-006-9912-2

Hsuan-Chung Wu, Weng-Sing Hwang,Huey-Jiuan Lin, “Devel opment of athree-dimensiona
simulation system for micro-inkjet and its experimental verification,” Materials Science and
Engineering A 373 (2004) 268-278.

MicroFab Technologies, Inc. 7 June 9, 2010



